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The  Primary  Mathematics  and  Science  Specialist  initiative  recruited  100 
Specialists  to  boost  primary  students’  engagement  and  achievement  levels  in 
mathematics  and  science.  Sixty  mathematics  and  40  science  Specialists  have 
worked in school clusters in 55 schools across the state. Specialists were provided 






Within  this  initiative,  the  Deakin  Science  Education  team  delivered  the  Primary  Science 
Specialist Professional Learning Program in 2011, 2012 and the final five days in 2013. In the 




The  final  five  day  PrimSS  Professional  Learning Program  2013  supported  primary  science 
specialists with  further professional  learning  through engagement with university  science 
specialists, new information and heightened pedagogical practice. In particular, considerable 
time was devoted to the sharing of developed practices amongst the specialists themselves. 






with  the cohort  through email and also attendance at workshops organized by  the group, 
have enabled us to develop a strong sense of the variety of situations in their schools and the 
challenges many have  faced. We have a  significant amount of data  from  the  first 15 day 
program which we used to inform the development of the final 5 day program.  In addition, a 






subsequent discussion with  the group,  that  the sharing of  their  ideas and experience was 
especially valued. They had been in a new situation  in their schools and the comparison of 


































be edited and provided back  to  teachers as exemplars of quality  learning  from within  the 
schools. 
The  5  days  of  the  Deakin  program  were  focussed  mainly  on  revising  inquiry  and  the 
representation  construction  approach  and  extending  some  of  the  big  ideas  of  science 
previously introduced.  Concept areas around matter, light, biological concepts around plant 
growth,  elements  of  force,  were  highlighted.    Early  childhood  science  principles  were 
discussed. In response to participants' comments and needs, we introduced: content related 
to physical sciences such as light and its links within AusVELS; differentiated learning; higher 
end  learning  in  science  (micro‐organisms);  reasoning  skills; assessment;  improving  science 
content learning. 
During  the  program,  involvement  of  participants was  crucial.    Each  session  drew  on  the 
expertise of  the group  through  sharing,  keynote presentations, and  feedback  sessions.  In 
particular,  it  became  clear  that  the  participants  had  developed  an  enormous  amount  of 
untapped  expertise  in  areas  relating  to  the  use  of  software  programs  to  enhance  their 
teaching and children’s learning as well as an ability to adapt technological/digital resources 




















a. The  science  teaching  experience  within  the  cohort  was  considerable  and 
varied.    During  the  five  day  program,  the  Deakin  Science  Education  team 
observed  strong  and  significant  science  knowledge  being  displayed  by  the 
participants. 
b. The  level  of  expertise  in  using  digital  technologies  varied,  but  most  had 
engaged with it at a high level. In the workshops there were some impressive 
displays of competence with digital technologies.  
c. In  supporting  teacher change, participants commented on  the variability of 
acceptance  within  their  schools.  One  commented  that  if  the  DEECD  and 
Government felt science was so important, she thought that there should be a 
mandated reporting obligation for science from f‐6. 





b. Participation  rates varied between 35‐40.   Undertaking  the program during 
Education Week caused some issues for attendance of the participants.  
c. Evaluation of  the 5 day program by Deakin Science Education  staff did not 
occur, as ACER were running a full program evaluation on the last day.  It did 
















a. there was  a  recognised  development  in  their  role  from  science  teacher  to 
science specialist and this was evident the way they spoke about supporting 
change in their schools and other teachers’ classrooms. 




important  role  in  supporting  these  specialist  teachers.    The  pre‐program  survey 
highlighted  the  isolation  felt by many  and  the bringing  together of  the  cohort  for 
further  professional  learning  and  the  opportunity  to  share  experiences  was  a 







the  program  and  maximize  opportunities  for  "hands‐on"  learning  in  small 
collaborative groups. In particular, the length and intensity of the program required 




3. Future  programs  should  include  sessions  on  ‘principles  of  supporting  change’  and 
clarification of  the  specialists’  role, nearer  the beginning of  the program. This was 
reinforced  in the  final 5 days, when questions relating to their role were  few.   The 




























on  feedback  from  participants,  using  a  variety  of  data  sources within  the  program.  This 











engaged  in science and their science  learning outcomes will be enhanced.   The role of the 
science  specialists  was,  and  still  is,  to  build  the  capacity  of  other  teachers  to  plan  and 
implement science inquiry explorations in their own classrooms.  
Within the five day program, Deakin developed and delivered approximately 4.5 days of  high‐






program.    It was envisaged  that  these  capabilities  could be harnessed  to provide greater 


































































highlighted at national and  state  levels.   The Primary Science Specialist  (PrimSS)  Learning 
Program  (20  days  in  total)  is    modeled  on  the  successful  National  Partnerships  Primary 
Mathematics initiative.  The PrimSS Learning Program is  aimed at building teacher capacity 
and boosting primary students’ engagement and achievement  in   science. This  initiative  is 
designed to promote sustained improvement in schools beyond the life of the initiative.  
The  additional  5  day  program  was  informed  by  contemporary  state,  national  and 




















Workshops  used  a  number  of  delivery  modes  and  resources  to  explore  these  areas.  In 















used  to  support  discussions  on  questioning,  for  instance,  response  to  student  input,  the 
nature  of  inquiry  teaching,  and  planning  activity  sequences.  Recent  research  on 










students,  are  nevertheless well  placed  to  teach  science  effectively.  They  are much more 
sophisticated  in  the  way  they  generate  new  ideas,  in  the  way  they  link  ideas  across 
phenomena, and  in the principled nature of their explanations  (Tytler,1993; 1994). Harlen 









science.  Higher  level  discussion  of  the  big  ideas  in  science,  e.g.  light,  environmental 
sustainability,  micro‐organisms  and  the  particle  nature  of  matter  therefore,  were  a  key 
approach in science specialists’ professional learning.  
Content knowledge is important for a number of reasons. Research in mathematics, and in 
science  (e.g. Harlen  1997;  Tytler  et  al.  1999)  show  that  content  knowledge  is  critical  for 
designing  lessons  for underlying  concepts,  engaging  students  in  the  exploration of  ideas, 










this was  a  tendency  to  assess  at  a  low,  descriptive  level  rather  than  focus  on  children’s 






on earlier conceptual change  research, and  it  is  this perspective  that  informs  the Primary 
Science Specialists Professional Learning  (PSSPL) Program2011‐2012 and 2013, which  is  to 









discursive  tools,  or  building  blocks  for  thinking  and working  scientifically,  as well  as  the 
necessary components for representing scientific understandings.  Developing understanding 




scientific  literacy  at  the  centre  of  the  learning  agenda.    The  five  day  program  whilst 
highlighting  current  specialists’  knowledge and experience,   also  introduced new  learning 
with a strong representational approach. 
Working with teachers to support teacher change 
It  is  widely  accepted  in  the  education  community  that  significant  teacher  professional 
learning, such as that required to establish a strong science program in primary schools is not 















Scientific  literacy  is  important  to  prepare  future  citizens  for  “interacting  in  a  global 
environment  needing  to  know  how  to  learn,  adapt,  create,  communicate,  and  how  to 
interpret and use information critically”, and be able “to make personal decisions on the basis 
of  a  scientific  view  of  the world”  (National  Curriculum  Board,  2009,  p.  4). As  a  result  of 
scientific literacy skills being recognised as essential to understand the world around us and 
engage  in discourses of and about science, a  literacy approach to  learning and knowing  in 
science has become popular  (Prain & Waldrip, 2006). In Australia, the Primary Connections 
resources provide professional development programs and  resources on how  literacies of 
science  such  as  linguistic, numerical,  graphic  and  tabular  representations  can be  used  as 
communication  and  learning  tools.    The  philosophy whereby  “Primary  Connections  units 
engage  students  in  activities  that  reflect  the  mutually  supportive  relationship  between 
science and literacy” (Primary Connections, 2006, Workshop Literacies of Science, slide 13) is 
strongly  consistent with  the  representational approach proposed  for  this primary  science 
specialist program.  Likewise, The Science Continuum P‐10 has a strong emphasis on scientific 
literacy  skills.  It  uses  the  Atlas  of  Science  Literacy which  “is  designed  to  help  educators 
navigate the science curriculum” (Rigsby, 2002) to help identify learning pathways consistent 
with  the  Science  Victorian  Essential  Learning  Standards  (VELS)  curriculum.  The  science 
concept  development  maps  based  on  the  atlas  are  used  to  show  the  progression  of 
















default.htm   accessed 13/5/2013. The Principles of  Learning and Teaching  (PoLT) are  key 
elements  in  all  aspects  of  curriculum  planning  and  implementation  within  the  VELS 
framework.  
Linking closely to PoLT is the E5 or e5 instructional model which is described as a tool to assist 
school  leaders and teachers  in adopting an  inquiry approach to  learning.   Engage, Explore, 
Explain, Elaborate and Evaluate are processes central to an inquiry learning approach and are 
the domains for the e5 instructional model. While the e5  instructional model uses the same 
domains  as  the  5E  inquiry  model  used  in  the  Primary  Connections  materials,  the  e5 
instructional model describes the changing role of the teacher as the inquiry process in the 
classroom , changes from teacher‐  initiated  inquiry , to teacher‐guided  inquiry and then to 
student‐initiated  inquiry . The e5 Instructional model has been abstracted and generalized to 












































































       
4  In my role, I tend to use mainly Primary Connections 
material. 
       
5  In my role, I tend to use a range of teaching resources         
6  The teachers in my school are starting to teach science 
with less support 
       
7  The teachers in my school tend to use Primary 
Connections 
       
8  The teachers in my school tend to rely on my knowledge         
9  I feel my role has developed significantly over the year         
10  I feel that I have not been able to extend my role fully         
11  I have been able to successfully network with other 
science specialists from the program 
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12  My role has tended to be positive         
13  I would like my role to be extended past the end of 2013         

























































  36  45  18 
5  In my role, I tend to use a range of teaching resources    9  55  36 
6  The teachers in my school are starting to teach science 
with less support 
18  9  36  36 
8  The teachers in my school tend to rely on my knowledge    9  91   
9  I feel my role has developed significantly over the year    9  36  56 
1
0 





9  27  45  27 
1
2 
My role has tended to be positive      36  63 
1
3 
I would like my role to be extended past the end of 2013    36  36  27 
1
4 



































































































































































Scientific Investigations: Term 2 Weeks 2-4, 2012 
Focus: Senses 
Stations Investigations Resources 
1 Senses - Hearing Mystery Noise 
Students listen to each sound on 
an ipads and then draw what they 
hear. 
 Ipods with sound bites 
 A4 paper 
 Pencils 
 *Science Journals 
2 Senses - Smell Smelling Jars 
Students lift lids on smelling jars 
and record what they smell. 
 Smelling jars (coffee, rose, 
chocolate, basil, orange 
spray, lavender) 
 A4 table to record findings 
3 Senses Match 
Match the sense to the body part 
ie. Rose to the nose, drum to the 
ear. 
 Matching cards 
4 
Senses - Seeing 
Where’s Happy 
Healthy 
Students use magnifying glass to 
find what is healthy & unhealthy. 
 Happy Healthy posters 
 Magnifying glass 
 Checklist 
5 Senses -Taste Taste testing 
Classify food into salty, sour, 
sweet and bitter. Students are 
blindfolded and need to describe 
the taste and guess the food 
item. Students complete the 
response sheet 
 Honey (sweet) 
 Coffee salad green(bitter) 
 Lemon, Green apple (sour) 
 Potato chips (salty) 
 Response sheet 
6 Senses -Touch Touch Tables  
Students explore touch tables 
and record their finding using 
scientific language.  Eg, Hard, 
rough, smooth etc. 
 Fur, silk, scowrer, plastic, 





to help people see 
Students are challenged to make 
something that will help someone 
see. 
 Knex 
 Daisy construction 
8 Reading corner 
Students spend time in the 
reading corner developing their 
understanding of the five senses. 
 A range of senses books 
 Senses  
 Visual literacy  
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9 Making Oobleck  
With Support, students use 
materials to make Oobleck in a 
group. It normally behaves like a 
liquid or jelly, but if you squeeze 
it in your hand, it will seem like a 
solid. They make predictions of 
what will happen and what 
observations they made. 
 Data sheet for 
observations. 
 Corn-starch, water with 
food colouring.  
 Link to Dr Seuss book 
“Bartholomew and the 
Oobleck” 
10 Senses – Sight Eye Testing 
Students work in pairs to role-
play testing each other’s eyes.  
 Eye Chart 
 Pointer and Chair 
 * Science Journals 
11 Computers Five senses 
Five senses interactive Website – 
http://pbskids.org/sid/isense.htm
l 
 5 x desk tops 
 3 x laptops 
 
12 
Thinking Like a 
Scientist 
Water Play 
Students explore water play, 
using watering cans and different 
pouring objects to ‘feel’ the 
different water and pressure on 
their hands. 
  trough, funnels, watering 
cans with different spouts. 






































































































































































































































































































The data  from  the pre‐program  survey  in December 2012, 11  calendar months  after  the 


















were  able  to  note  quality  learning  in  the  teaching  of  science,  examples  of  community 
engagement  in science, and specific  indicators of change  in other teachers’ perceptions of 
science.  Suggestions  for  the  program  included:  enhanced  understanding  of  the  physical, 
microbiological  and  other  ‘high  end’  knowledge  of  science,  assessment,  differentiated 
learning and resourcing learning.  At the teachers’ requests, these were included in the 5 day 
program. 
In  the  data  arising  from  the  “Celebrations  discussion”,  held  on  the  first  morning  of  the 

























would  need.    Most  adopted  the  Primary  Connections  materials  to  use  with  the  other 
classroom teachers. The teachers initially expressed uncertainty about their new role, but as 




was excessive with  insufficient  time  for planning and assistance. For example one  teacher 
described her difficulty of “dealing with 11 different classroom teachers all at different stages 











































the  involvement of external  incursions, the positive response  from children “What are we 
doing  today  in  science?”  ,  networking  with  other  specialists  and  with  Deakin  Science 
Education team, parent interest and support, enhanced specialist capacity (development of 
understanding of science through ‘doing’).  Science specialists tended to work with a ‘gradual 





The  additional  5  day  Deakin  PrimSS  professional  learning  program  played  a  critically 


























































































































































































































































































































































































































































































































































































































































































































































INQUIRY UNIT: Staying Alive 
LEVEL 1: Term 2 2012 
 
Year Level: Prep Host Content Domain: Biological Sciences 
Duration: Term Two – 11 weeks Teaching Staff: Tara Binger, Janine Hough, Tegan Smith and Alex Katsogiannis 
 
 
Science Outcomes (What do you want the students to know at the end of the unit.) 
- Identify the basic needs for a human to survive such as air, food, water and shelter. 
- Identify the senses and describe how each sense helps us. 
- Follow directions to conduct simple investigations of the amount of water consumed by an animal and by humans.  
- Make and share observations 
Focus Questions (The major questions you are going to ask the students.) 
- What do humans need to stay alive? 
- What are our senses? 




The Very Hungry Caterpillar 





Audio non fiction books 
Non-Fiction Texts- Big Books: 






Food Pyramid – Felt Board  
Human Body Felt x3 
Magnifying glasses 
Smelling jars (coffee, rose, chocolate, 
basil, orange spray, lavender) 




Single Use Items 
Taste Testing  
 Honey (sweet) 
 Coffee salad green (bitter) 
 Lemon, Green apple (sour) 
 Potato chips (salty) 
Textures  
 Vegs & fruit –mystery bag 
 Fur, silk, wool 
 Scowrer, plastic, metal,  
 Sandpaper, ceramic 
 
Videos & Tapes 
The Lunch Bunch (Video) 
 
Maps:  
Human Body  









ASSESMENT ROUTINES AND RECORDS 
1. Teacher Observations – identifying and monitoring interest level. 
2. Anecdotal notes made by the classroom teacher 
3. Oral questioning  








(Expectations: one session per week) 
SCIENTIFIC INVESTIGATIONS 




to engage and 
immerse the 
students in a topic. 
 
What is Means to Stay Healthy Weeks 1 & 2 
 
1. Introduce Focus Questions:  Display in classroom 
1. Science Journal – Introduce and discuss its purpose and features. (refer 
Staying Alive-Life & Living Unit.) 
2. Introduce Ideas Map – Discuss what humans need to stay healthy. 
 Students develop an ideas map of what they think they need to stay 
healthy. Draw themself in a square and draw things that they need to 
stay healthy.  
3. DVD on Health (Lunch Bunch) 
4. Photo & Word Wall -Collect photos of what is means to be healthy i.e. 
running, sleeping, eating veggies, drinking water, laughing. Create a photo 
wall “ We are Staying Healthy” 
 
No Scientific Investigations Weeks 1 & 2 
 Science Journal – ideas 
map 
Explore 
These activities give 
insight to what 
children already 
know and prepare 
them for further 
investigation. 
 
Our Senses – Weeks 3-5 
 
2. Pre-Assessment- What I know about our Senses 
3. Sorting Senses (refer Staying Alive-Life & Living Unit – Stretch your 
senses.) 
 Use their senses to describe a mystery objects 
 Identify the body parts associated with the different senses 
 Use a question chart to record descriptions of sensory experiences. 
4. Senses Detectives (refer Staying Alive-Life & Living Unit – Stretch your 
senses.) 
 Comparison Chart - Use senses to make decisions about different 
situations they may encounter in their everyday life  - a comparison 
chart of quiet/noisy things, warm/hot and cool things, smelly/fragrant 
things, hard/soft things using magazine cut-outs, illustrations or words. 
 Record observations in a class table. 
 
Weeks 3 – 5: Senses 
1. Healthy Reading Corner 
2. Hearing: Mystery Noises  *Science Journals 
3. Where’s Happy Healthy?  
4. Senses – Smell: Smelling jars 
5. Construction something to help someone see. 
6. Senses Match 
7. Five senses interactive Website – 
http://pbskids.org/sid/isense.html  
8. Touch Table 
9. Senses - Touch: Water play 
10. Science Experiment: (Support) *Science Journals 
11. Taste Testing (Support) *Science Journals 
12. Sight: Eye Testing *Science Journals 
 Portfolio Assessment: 
Five Senses. Show 




These activities give 
insight to what 
children already 
Move it!   Weeks 6-8 
 
1: Chomp, chomp! (refer Staying Alive-Life & Living Unit)  









know and prepare 
















These activities give 
insight to what 
children already 
know and prepare 
them for further 
investigation. 
journal. 
 Record what food they eat during a day use sticky notes to create and 
display on a class chart. 
 “Why do we need to eat?” Record student ideas in class chart. 
2: Huff and Puff (refer Staying Alive-Life & Living Unit) 
2.1 Introduce POE (predict, observe, explain recording chart) 
a. Predict & record on chart 
b. Observe & participate in the physical activities 
c. Explain findings 
d. Complete individual Puff Pieces Chart  *Science Journals 
 
2.2 Explore how their breathing changes after high-level physical activity. 
(Running, jumping, skipping, stars jumps. Etc.) 
 Explore other changes to their body after high-level physical 
activity. 
 Students stand still, close eyes and listen to breathing. 
 Place hands on ribcage to observe breathing (slow or fast?) 
 
3: Slurp and See (refer Staying Alive-Life & Living Unit) 
a. Class Discussion: Discuss why we need to drink water - Discuss what 
happens to our bodies when we drink water. 
b. Y Charts: Develop two Y-Charts Firstly, How do they LOOK, FEEL & 
SOUND when sitting in class.  Secondly, AFTER Phys. Educ Lesson: How do 
you LOOK, FEEL & SOUND after working with Mr Daley? 
c. Discuss changes which occurred after the physical activities…inc 









Weeks 6 -8: Food and Exercise 
1. ICT Fresh Food Kids 
2. Making Fruits and Vegetables *Science Journals 
3. ???  Non Fiction Text (Listening Post) 
4. Healthy Reading Corner 
5. Who wants to be a chef? (Support) 
6. Stethoscopes (active & passive heartbeats) *Science 
Journals 
7. My Body (body parts) 
8. Exercise on the IWB (Wii Fit) (Support) 
9. Favourite Fruits (Maths Data) *Science Journals 
10. Cross sections of Fruit and veggies (Drawing or 
Writing) 
11. Mystery Bag of Fruits and Veggies 
12. Food Classification – Vein Diagram *Science Journals 
13. The Lunch Box Challenge (Construction) 
 
 
Space and Shelter – Week 8 
 
Space & Shelter (refer Staying Alive-Life & Living Unit) 
 Observe the difference between a confined and an open space. Play games 
to experience competing with others for space. (Tin of Sardines ----- A 
sheet of newspaper) 
 Explore an area with a lot of space go out and explore what students can 
do on the oval that they can’t do in their classroom. 
 Discuss the protection and shelter by their home space. 
 Compare their home space to their classroom 














Take it or Leave it! – Week 9 
 
 (Refer Staying Alive-Life & Living Unit)  
 Graphic Organisers:  
o Record ideas about the basic needs of humans 
o (Refer Staying Alive-Life & Living Unit) Represent basic human needs 









Week 9-11 -Making Connections 
1. Food Making Machine  
2. Healthy Reading Corner  
3. ??????Non Fiction Text (Listening Post) 
4. Dramatic Play  Safety- Lollypop crossing  
5. ICT: Healthy Meal  
6. Exploring food packets with a magnifying glass. 
*Science Journals 
7. Bingo with body parts (Support) 
8. Play dough Shelter for Plastic Animal or person 
9. Can you make sound with water?  
10. Things that make sounds exploration table – how 
do they make sound? *Science Journals 
11. Magnifying Board *Science Journals 
12. Sleeping – What do you need to sleep well? 
 
 Portfolio Assessment: 
Making Connections. 
Show what I know 
about being a scientist. 
Reflection on acquired 
knowledge 
 What is a basic 
need? 
 What are our 
senses? 
 What does a 
scientist do? Elaborate 
 





How much water do I need? – Week 10 
 
 Introduce a plastic cup of water & ask students if they would drink more 
or less than the cup of water in a day? (Refer Staying Alive-Life & Living 
Unit)  
o Discuss ideas about how to measure water consumptions 
o Class Data Collection: Investigate and compare how much water the 
teacher, and four students drink in a day. Provide plastic named cups 
to ensure accurate measurements. Class Science Journal 
o Analyse a graph of the water consumption.  
o Pictograph: analyse the outcome of class data and create a pictograph 






End of topic 
Students reflect
on their learning 
journey. 
Sensational Reviews – Week 11  
 Review the unit using a class science journal, word wall and other resources 
developed during the unit 
 Ideas Map: Students complete a new Ideas map that reflects their aquired 
knowledge. 
 Senses Mix Up (refer Staying Alive-Life & Living Unit)  * science journal. 
 Reflect on their learning during the unit. Review the staying advice unit and 
record student Reponses in Class Science Journal 
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Appendix Three ‐ Examples of teachers’ principles of quality learning  
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Appendix Four – Further examples of Teachers’ comments on Primary Connections materials 
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Appendix Five – Interpretation of positives and negative on one school’s programs  
 
 
 
 
 
 
